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DETAILED ACTION 



Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). The certified copy has been filed in parent Application No. 
09/936,299, filed on December 20, 2001 . 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1. Claim 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 



a) Claims 1 and 18, and any claims dependent thereof, are indefinite because 
Claims 1 and 18 are drawn to a method for the identification, isolation, or separation of 
identical nucleic acids fragments; however, the final step is for identifying, isolating, or 
separating the fully-matched heterohybrid fragments. The claims do not set forth the 
relationship between identical nucleic acids fragments and the fully-matched 
heterohybrid fragments. Therefore, it is not clear as to whether the claims are intended 
to be limited to a method of identification, isolation, or separation of identical nucleic 
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acids fragments or the identification, isolation, or separation of the fully-matched 
heterohybrid fragments. 

b) Claim 1 is further indefinite because the phrases, "the restriction fragments" 
and "the fully-matched heterohybrid fragments", which lacks antecedent basis. Claim 7 
is further indefinite because the phrase, "the amplification reaction" lacks antecedent 
basis. Claim 1 1 is further indefinite because the phrases, "the homoduplexes", "the 
heteroduplexes" and "the mismatched heterohybrid fragments" lack antecedent basis. 
See MPEP 2173.05. 

c) Claim 13 is further indefinite because the claim contains information in 
parentheses, i.e. (blunt-ended) and (homoduplexes). Parentheticals make the claims 
indefinite because it is unclear whether the information in the parentheses has the 
same, less, or more weight as the rest of the claim language. 

d) Claim 16 is further indefinite because it is not clear as to what material is 
considered to be "MutS-binding material", this recitation is not an art-recognized term, 
and furthermore, this recitation is not defined in the specification. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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1. Claims 1-7, 10-12, 18, and 19 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lin et al. (U.S. 5,871 ,927). 

Regarding Claim 1, Lin et al. disclose a method for the identification, isolation or 
separation of identical nucleic acid fragments from a mixture of at least two nucleic acid 
populations (Figure 3; Especially Column 8, Lines 52-67), comprising the steps of: a) 
performing separate digestion of the nucleic acids from said at least two populations 
with at least one restriction enzyme (Figure 3(a), Step 1; Column 4, Lines 50-52); b) 
ligating a differently composed adaptor molecule to the restriction fragments (Figure 
3(a), Step 1;Column 4, Lines 53-55), wherein said adaptor molecule adds a distinct 
label for each of said at least two nucleic acid populations {Especially Column 8, Lines 
52-67) c) hybridizing said ligation products generated in step (b) with each other (Figure 
3(a), (b), Step 3; Column 4, Lines 32-36) ; and d) identifying, isolating or separating the 
identical, fully matched, heterohybrid fragments (Figure 3 (b), Steps 4,5,6; Figure 6 (a- 
c). 

Regarding Claims 2, 4, and 5, Lin et al. disclose genomic DNA libraries from two 
sources (Column 4, Lines 19-23). 

Regarding Claims 3 and 6, Lin et al. disclose chromosomes (Column 9, Lines 16- 

35). 

Regarding Claim 7, due to the indefiniteness of the claim language (i.e. prior to 
the amplification reaction, please see above rejection) the size selection of restriction 
fragments can be interpreted to occur at anytime during the instant methods. As such, 
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it can be interpreted that a size selection occurs during the identifying, isolating or 
separating of the identical, fully matched, heterohybrid fragments (Figure 3 (b), Steps 
4,5,6; Figure 6 (a-c)). 

Regarding Claim 10, Lin et al. disclose a unique end sequence at each adaptor 
molecule (Figure 3(a), (b); Especially Column 8, Lines 52-67). 

Regarding Claims 11 and 12, Lin et al disclose separating the homoduplexes 
from the heteroduplexes; identifying and eliminating the mismatched heterohybrids; and 
identifying, isolating or separating the identical heterohybrid fragments (Figure 3 (b), 
Steps 4,5,6; Figure 6 (a-c); Especially Column 8, Lines 52-67). 

Regarding Claims 18 and 19, please refer to the rejection of Claim 1 above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Weissman et al. (U.S. 6,287,825) in view of Lin et al. (U.S. 5,871,927). 
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Regarding Claim 1 , Weissman et al. disclose a method for the identification, 
isolation, or separation of identical nucleic acid fragments from a mixture of at least two 
nucleic acid populations, comprising: 

(a) separately digesting the nucleic acids of said populations with at least one 
restriction enzyme (Column 4, Lines 45-48; Column 7, Lines 45-46; Columns 11-14); 

(b) ligating an adaptor sequence to the restriction fragments (Column 4, Line 57 
to Column 5, Line 3; Column 7, Lines 50-53; Columns 11-14); 

(d) hybridizing the products from the different nucleic acid populations with each 
other (Column 5, Line 57 to Column 6, Line 1; Columns 11-14); and 

(e) identifying, isolating, or separating the fully-matched heterohybrid fragments 
(Column 6, Lines 2-8; Column 3; Column 11-14). 

Weissman et al. does not specifically disclose ligating a differently composed 
adaptor molecule to each nucleic acid population, wherein the adaptor molecule adds a 
distinct label. 

As stated in the above rejection, Lin et al. disclose a method for the identification, 
isolation or separation of identical nucleic acid fragments from a mixture of at least two 
nucleic acid populations (Figure 3; Especially Column 8, Lines 52-67) wherein a 
differently composed adaptor molecule is ligated to the restriction fragments (Figure 
3(a), Step 1;Column 4, Lines 53-55), wherein said adaptor molecule adds a distinct 
label for each of said at least two nucleic acid populations (Especially Column 8, Lines 
52-67). Specifically, Weissman discloses that when the two distinct adaptor molecules 
are mismatched by the formation of a heterohybrid, they will produce single-stranded 



Application/Control Number: 10/655,598 Page 7 

Art Unit: 1637 

(i.e. forked) ends (Column 8, Lines 52-56). Weissman et al. disclose digesting perfectly- 
matched DNAs by Exo III (e.g. blunt-ended), and then single-stranded Exo III created 
strands by binding said sing-stranded Exo III created strands using a strand specific 
matrix (Column 1) in order to separate heterohybrids from homohybrids. 

Based on the combined teachings of Lin et al. and Weissman et al., one of 
ordinary skill at the time of invention would have had a reasonable expectation of 
success practicing the methods of Weissman et al. with the differently composed 
adaptor molecules discloses by Lin et al. The motivation to do so would have been to 
digest perfectly-matched DNAs by Exo III (e.g. blunt-ended) in order to separate 
heterohybrids from homohybrids. It would have been prima facie obvious to one of 
ordinary skill in the art at the time of invention to practice the methods as claimed. 

Regarding Claim 2, Weissman teaches the nucleic acid populations comprise 
human genomic DNA populations (Column 4, Lines 52-56). 

Regarding Claims 3-6, Weissman teaches the nucleic acid populations comprise 
nucleic acid populations from different subjects (or sources) having a common trait of 
interest and selected chromosomes (e.g., human chromosomes) (Abstract; Columns 1, 
3 and 4). 

Regarding Claim 7, due to the indefiniteness of the claim language (i.e. prior to 
the amplification reaction, please see above rejection) the size selection of restriction 
fragments can be interpreted to occur at anytime during the instant methods. As such, 
it can be interpreted that a size selection occurs during the identifying, isolating or 



Application/Control Number: 10/655,598 Page 8 

Art Unit: 1637 

separating of the identical, fully matched, heterohybrid fragments (Column 6, Lines 2-8; 
Column 3; Column 11-14). 

Regarding Claims 8 and 9, Weissman teaches the adaptors (Y-shaped, dsDNA 
adaptors comprising at least a 5 base long fragment) can contain restriction 
endonuclease sites for elimination of homohybrids or heterohybrids, such a recognition 
site can be GATC, which is specific for mutHL (Columns 1, 3, 7-8; Figure 1(a)). 

Regarding Claim 10, Lin et al. disclose a unique end sequence at each adaptor 
molecule (Figure 3(a), (b); Especially Column 8, Lines 52-67). 

Regarding Claims 11 and 12, Lin et al. disclose separating the homoduplexes 
from the heteroduplexes; identifying and eliminating the mismatched heterohybrids; and 
identifying, isolating or separating the identical heterohybrid fragments (Figure 3 (b), 
Steps 4,5,6; Figure 6 (a-c); Especially Column 8, Lines 52-67). 

Regarding Claim 13, Weissman teaches digesting perfectly-matched DNAs by 
Exo III, and then single-stranded Exo III created strands by binding said sing-stranded 
Exo III created strands using a strand specific matrix (Column 1). 

Regarding Claim 14, Weissman et al. discloses adaptors comprising at least a 5 
base long pair (see rejections of Claims 8 and 9 above). Weissman does not 
specifically disclose a non-complementary relationship between adaptor molecules at 
the ends in heterohybrids. As stated above, Lin et al. discloses differently composed 
adaptor molecules wherein they will produce single-stranded molecule (e.g. non- 
complementary at the end of a heterohybrid (Column 8, Lines 52-56). 
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Based on the combined teachings of Lin et al. and Weissman et al., one of 
ordinary skill at the time of invention would have had a reasonable expectation of 
success practicing the methods of Weissman et al. with differently composed (e.g. non- 
complementary) adaptor molecules, wherein the adaptor molecules are non- 
complementary at least for about 4 nucleotides up to about 10 nucleotides. It would 
have been prima facie obvious to one of ordinary skill in the art at the time of invention 
to practice the methods as claimed. 

Regarding Claims 15 and 17, Weissman teaches the eliminating step occurs via 
mismatch repair enzymes, such as MutH, MutS and MutL (Column 1-2). 

Regarding Claim 16, Weissman teaches incubating the hybridization mixture with 
MutS and contacting the resulting product with a "MutS-binding material" (Columns 5-6, 
11-14). 

Regarding Claims 18 and 19, please refer to the rejection of Claim 1 above. 

Conclusion 

No claims allowed. No claims are free of the prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher M. Babic whose telephone number is 571- 
272-8507. The examiner can normally be reached on Monday-Friday 7:00AM to 
4:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Christopher M. Babic 
Patent Examiner 
AU 1637 




